The purpose of this investigation was to examine a large series of surgically removed meningiomas and correlate the microscopic pathological features found in them with recurrence-free survival of the patient or recurrence of the tumour. It has never been clear what information the pathologist can give to the clinician in a patient who has had a meningioma removed-that is, apart from informing him that it is indeed a meningioma. Simpson (1957) summarized the literature on the recurrence of meningiomas and presented his own findings. However, these were mainly based on surgical findings and macroscopic pathology. A detailed study of the significance of the histology of these tumours has not appeared in the medical literature. It would be desirable to be able to give the clinician some pretty firm opinion as to the likelihood of recurrence. Such information together with the patient's age and general health might render radiotherapy unnecessary in a number of cases. It was not the purpose of this investigation to provide a detailed account of the pathology of meningiomas, as such accounts are available elsewhere (Cushing and Eisenhardt, 1938; Courville, 1945; Russell and Rubinstein, 1959 The majority of recurrences occurred around 51 80 years after operation. The first part of the paper is concerned with recurrence in the 141 patients in whom the surgeon felt sure of complete removal of the tumour, and then there is a comment on the 40 in whom he felt that the tumour was incompletely removed.
The histological classification of tumours used was that of Courville (1945) which was adopted by Russell and Rubinstein (1959) . This divides the tumours into syncytial, transitional, fibroblastic, and angioblastic forms. All but three of the tumours fitted into one of these categories. One of these three was a frank sarcoma, probably a fibrosarcoma. The other two were identical in appearance; they were made up of cells having a primitive or embryonic appearance suggestive of fibroblasts in tissue culture. They had an open-work arrangement with spaces between the branching processes of the cells (Fig. 1) . There was abundant reticulin of angioblastic type associated with the individual cells (Fig. 2 ) and the mitotic rate was high. They almost certainly represent a variant of the angioblastic tumours. Many specimens were of tumours which had regions showing the features of two or more of the above categories, and in these cases the tumour was classified on the dominant pattern. The most frequent examples were syncytial tumours with transitional regions. The periphery of tumours was often syncytial and the centre transitional. There were transitional tumours with fibroblastic regions and vice versa, but very seldom were syncytial tumours combined with fibroblastic tumours. This all suggested a phylogenetically increased degree of differentiation of the tumours from syncytial through transitional to fibroblastic type. Angioblastic tumours sometimes contained transitional, non-vasoformative regions, suggesting that they are true meningiomas developed from the versatile, multi-potential arachnoidal or meningothelial cell and not developed fromtheendothelium of meningeal blood vessels. In no patient in whom the tumour had recurred, and both tumours had been examined histologically, had the tumour The tumours from 181 patients were examined. Table 1 shows the number in each of the categories described. This merely confirms the impression of the majority of pathologists of the predominance of the transitional meningioma, the infrequency of the angioblastic tumours and the rarity of frank sarcomas and other variants. The recurrence ratio after complete removal for the tumour typeswere syncytial 13/7(1-9), transitional 41/12 (3 4) and fibroblastic 20/1 (20). The angioblastic tumours had four long survivals and no recurrences. The one sarcoma survived over 51 years without recurrence. Thus, the fibrous meningiomas, probably the best differentiated, were less likely to recur than the other common varieties.
There are certain additional histological features which have frequently been described in meningiomas and with which most pathologists are familiar. The frequency of some of these features in the four main categories of the present series is shown in Table II (45%/) of the 181 meningiomas examined. This is at variance with the belief that they are exceptional in these tumours. All three atypical tumours- 
RELATION OF NECROSIS TO MITOTIC FIGURES
Both these features occurred regularly in syncytial and angioblastic meningiomas. In the 181 cases, mitotic figures and necrosis were present together in 32, and in 26 of these it was focal necrosis. There appears to be a relationship between mitoses and focal necrosis, both probably indicating rapid growth. Table 5 shows the incidence of this combination in the different tumour types. It was most frequent in the angioblastic and least frequent in the fibroblastic types, probably because necrosis is uncommon in fibroblastic tumours. The recurrence ratio for tumours with both focal necrosis and mitotic figures was 7/5 (1-4) which lies between that for focal necrosis (1 0) and mitotic figures (185). In some tumours stubby little processes or fingers of tumour cells extend for varying distances into the cerebral cortex. The appearance was reminiscent of the downward extension of a basal cell carcinoma into the dermis (Fig. 5) . This usually resulted in a thin layer of cortex being removed with the tumour, and one wonders if small nests of tumour cells were not left behind in the tumour bed.
In both infiltrating and non-infiltrating tumours there was occasionally a prominent astrocytic reaction and proliferation at the tumour-brain boundary (Fig. 6) . This was referred to as the 'glial barrier', and assessed in relation to cerebral infiltration and mitoses. The presence or absence of cerebral infiltration could be estimated histologically in 70 cases. Infiltration of the brain was present in 17 (24%) of these, of which 10 (59°/) had a 'glial barrier', whereas this was present in only nine (17%) They are effective enough not to be overshadowed or eradicated by the residual tumour and the selective irradiation of tumours in which removal is thought to be incomplete. In these patients with residual tumour, the recurrence ratio for the different tumour types was syncytial 2/4 (0-5), transitional 11/7 (1 6) and fibroblastic 3/2 (1-5). That for cases with mitotic figures was 3/11 (0 27) as against those with no mitotic figures 11/5 (22). That for cases with focal necrosis was 1/6 (0-16) as against those with no focal necrosis 13/8 (1-62). That for cases with cerebral infiltration was 1/4 (0-25) as against those with no cerebral infiltration 5/6 (0*83). The numbers in these calculations are small, and like all those in this series do not merit statistical analysis. However, the fact that the same factors point in the same direction, toward recurrence, in cases with and without residual tumour adds credence to their validity. This is summarized in Table 6 which shows all the recurrence ratios in this series. 
